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Radio Frequency (RF) heating at 27.12 MHz has been successfully applied to the
tempering, softening and defrosting of many types of raw materials and
intermediate food products.

Product surface deterioration and various other drawbacks attributed to
conventional defrosting methods can be avoided, thanks to the RF ability to
rapidly generate heat volumetrically within the product. The heating process is
uniform and controlled, resulting in a significant reduction of drip losses. It also
offers great flexibility in the production schedules, which can be conveniently
organised according to “just-in-time” criteria.

The product is placed on the machine’s conveyor belt and is transferred through
the RF unit (tunnel) passing between upper and lower metallic plates
(electrodes). When the RF generator applies high frequency alternating voltage
between these plates, the dipolar water molecules of the frozen product will
vibrate and rotate in the attempt to align themselves according to the fast
changing opposite plates polarities. This phenomenon causes intermolecular
friction, which will in turn generate heat rapidly and uniformly within the whole
product mass regardless of its size, weight, shape and thermal conductivity.

Temperature profiles taken in
0 different positions by means
of an optical fibre probe:

pos. 1: 0.5 cm from the surface

Temperature (°C)

pos. 2: 3 cm from the surface

pos. 3: 6 cm from the surface

Time (min)

Radio frequency defrosting of a 12 cm thick block of pork meat.
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Defrosting temperature: 10°C
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Defrosting temperature: 20°C

Defrosting curves with conventional method. 12 cm thick block of deboned beef meat.

The amount of heat generated inside the product and the tempering / defrosting
time are accurately controlled through the voltage applied on the electrode plates
and the speed of the conveyor belt.
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